To test the existence of a possible radial gradient in oxygen abundances within the Local Group dwarf irregular galaxy NGC 6822, we have obtained optical spectra of 19 nebulae with the EFOSC2 spectrograph on the 3.6-m telescope at ESO La Silla. The extent of the measured nebulae spans galactocentric radii in the range between 0.05 kpc and 2 kpc (over four exponential scale lengths). In five H II regions (Hubble I, Hubble V, Kα, Kβ, KD 28e), the temperature-sensitive [O III] λ4363 emission line was detected, and direct oxygen abundances were derived. Oxygen abundances for the remaining H II regions were derived using bright-line methods. The oxygen abundances for three A-type supergiant stars are slightly higher than nebular values at comparable radii. Linear least-square fits to various subsets of abundance data were obtained. When all of the measured nebulae are included, no clear signature is found for an abundance gradient. A fit to only newly observed H II regions with [O III] λ4363 detections yields an oxygen abundance gradient of −0.14 ± 0.07 dex kpc 
INTRODUCTION
The evolution of element abundances with time provides important clues to the history of chemical enrichment and star formation in galaxies. Abundances in H II regions provide information about the most recent period of metals enrichment in the interstellar medium, now illuminated by recentlyformed O, B-type stars. Dwarf irregular galaxies contain few metals and are thought to be chemically homogeneous. These low-mass, metals-poor, gas-rich, and star-forming systems provide unique venues to examine detailed processes of star formation within environments which may be related to starforming systems observed at early times. Thus far, no nearby (D ≈ 5 Mpc) dwarf irregular galaxy has ever exhibited a significant radial abundance gradient (i.e., Kobulnicky & Skillman 1996 , 1997 Lee & Skillman 2004; Lee et al. 2005) . A possible reason is that the most recent burst of star formation has expelled the most recent synthesis of metals into the hot phase of the interstellar medium, and that these metals have yet to cool and "rain" back down onto the cooler phases of the interstellar medium (e.g., Tenorio-Tagle 1996; Kobulnicky & Skillman 1997) . It would indeed be very interesting to find an example of a dwarf galaxy with localized oxygen enrichment. Recent developments in high-efficiency spectrographs on 8-and 10-m telescopes have made possible spectroscopy of bright blue A-type supergiants in nearby dwarf irregular galaxies (e.g., Venn et al. 2003; Kaufer et al. 2004 ). These young hot massive stars allow for the simultaneous measurements of present-day α-and iron-group elements. These measurements also allow for the direct comparison of stellar α-element abundances with nebular measurements, as massive stars and nebulae are similar in age and have similar formation sites.
NGC 6822 is the nearest gas-rich dwarf irregular galaxy in the Local Group (Mateo 1998) . Basic properties are listed in Table 1 ; see also van den Bergh (2000) . Studies of the stellar populations and the star formation history of NGC 6822 are described by Gallart et al. (1996a,b,c) , Cohen & Blakeslee (1998) , Hutchings et al. (1999) , Tolstoy et al. (2001) , Wyder (2001) , and Clementini et al. (2003) . A large H I halo extending much farther out than the optical extent was discovered by Roberts (1972) , and confirmed by de Blok & Walter (2000) and Komiyama et al. (2003) . A population of young, blue stars was found, whose spatial distribution is farther than the accepted optical radius and is very similar to that of the H I extent (Battinelli et al. 2003; de Blok & Walter 2003; Komiyama et al. 2003) . With the characterization of the spatial and color-magnitude distributions of red giant and asymptotic giant branch stars across the entire galaxy in the nearinfrared, Cioni & Habing (2005) found a metallicity spread of 1.56 dex from the ratio of carbon-to M-type stars. Leisy et al. (2005) have recently reported 13 new candidate planetary nebulae (PNe), bringing to 17 total PNe in all. Muschielok et al. (1999) obtained spectra of three B-type supergiant stars, and reported a mean iron abundance of [Fe/H] = −0.5 ± 0.2 4 . Venn et al. (2001) reported for the first time oxygen abundances for two A-type supergiant stars in NGC 6822, and showed that the mean stellar oxygen abundance was higher than the known H II region nebular abundances by at least 0.1 dex. Because their stars were at low galactocentric radii, the authors suggested the possibility of a radial gradient in oxygen abundance.
The recent measurements of oxygen abundances in Atype supergiant stars have motivated the reevaluation of pub-lished nebular oxygen abundances in NGC 6822. Spectra of and abundances for the brightest H II regions in NGC 6822 were reported by Peimbert & Spinrad (1970) , Alloin (1974) 5 , Smith (1975) , Lequeux et al. (1979) , Talent (1980) , and Pagel et al. (1980) . However, all of these spectra were obtained with inherently nonlinear detectors, and in many cases the character of the nonlinearities were not understood until well after publication (e.g., Jenkins 1987) ; so, subsequent corrections for nonlinearity were not possible. obtained CCD spectroscopy to measure [O III] λ4363 in Hubble V, and derived an oxygen abundance of 12+log(O/H) = 8.20. In two planetary nebulae, Richer & McCall (1995) derived oxygen abundances (12+log(O/H) = 8.01, 8.10) in agreement with published H II region oxygen abundances. Miller (1996) remeasured Hubble V and Hubble X, and derived oxygen abundances 12+log(O/H) = 8.32 and 8.36, respectively. In their program on open clusters, Chandar et al. (2000) also obtained spectra for a few nebulae, and derived smaller nebular oxygen abundances than expected. We have reanalyzed a number of their H II region spectra, which we discuss in Sect. 4. Hidalgo-Gámez et al. (2001) also obtained spectra of Hubble V and Hubble X, and while there were no large differences in oxygen abundances between the two H II regions, they claimed small-scale abundances variations on < 10 pc length scales. Nollenberg et al. (2002) derived sulfur abundances from ISO measurements of [S III] and [S IV] emission lines in the mid-infrared, and showed that the S +3 ion is the largest contributor to the total sulfur abundance in extragalactic H II regions. With VLT data, Peimbert et al. (2005) derived recombination-line abundances for the H II region Hubble V, and showed that their derived oxygen abundances were in better agreement with the stellar oxygen abundances. Some of these results are discussed further in Sec. 4.2 below. This is the second of two papers of our study examining the spatial homogeneity of oxygen abundances in Local Group dwarf irregular galaxies; WLM was discussed previously in Lee et al. (2005) . The main goal here was to obtain a homogeneous set of nebular spectra for H II regions in NGC 6822 over a large range in galactocentric radii. The outline of this paper is as follows. Descriptions of the observations, reductions, measurements and analysis are presented in Sect. 2. Element abundances and abundance ratios are described in Sect. 3. In Sect. 4, we compare present results with recent studies, and examine the presence of spatial inhomogeneities in oxygen abundances. A summary is given in Sect. 5. For the present discussion, we use the notation [O/H] = log(O/H) − log(O/H) ⊙ , where the solar value of the oxygen abundance is 12+log(O/H) = 8.66 (Asplund et al. 2004; Meléndez 2004 ).
OBSERVATIONS AND MEASUREMENTS

Observations and Reductions
Long-slit spectroscopic observations of nebulae in NGC 6822 were carried out on 2003 Aug. 26-28 and 31 (UT) with the ESO Faint Object Spectrograph and Camera (EFOSC2) instrument on the 3.6-m telescope at ESO La Silla Observatory. "Blue" spectra with a smaller wavelength range and low-dispersion spectra with larger wavelength coverage into the red were obtained with gratings 7 and 11, respectively. Details of the instrumentation employed and the log of observations are listed in Tables 2 and 3 respectively. Observations were obtained during new moon phase. Two-minute Hα acquisition images were obtained in order to set an optimal position of the slit. Typically, the slit angle was set to obtain spectra for more than one H II region. Average departures of the slit position angle from the parallactic angle are listed in Table 3 . Nineteen nebulae for which spectra were obtained are listed in Table 3 and are identified in Figs. 1 to 4. Identifications for the nebulae follow from the Hα imaging by Killen & Dufour (1982) and Hodge et al. (1988) , and are matched with the Hα image from the Local Group Survey (Massey et al. 2002) 6 . The well-studied bright H II region Hubble V (e.g., Smith 1975; Talent 1980; Pagel et al. 1980; Miller 1996; Hidalgo-Gámez et al. 2001) was also observed to check the reliability of our measurements for oxygen abundances.
Data reductions were carried out in the standard manner using IRAF 7 routines. Data obtained on a given night were reduced independently. The raw two-dimensional images were trimmed and the bias level was subtracted. Dome flat exposures were used to remove pixel-to-pixel variations in response. Twilight flats were acquired at dusk each night to correct for variations over larger spatial scales. To correct for the "slit function" in the spatial direction, the variation of illumination along the slit was taken into account using dome and twilight flats. Cosmic rays were removed in the addition of multiple exposures for a given H II region. Wavelength calibration was obtained using helium-argon (He-Ar) arc lamp exposures taken throughout each night. Exposures of standard stars Feige 110, G138−31, LTT 1788, LTT 7379, and LTT 9491 were used for flux calibration. The flux accuracy is listed in Table 3 . Final one-dimensional spectra for each H II region were obtained via unweighted summed extractions.
Measurements and Analysis
Emission-line strengths were measured using software developed by M. L. McCall and L. Mundy; see Lee (2001) and Lee et al. (2003b,c) . In all, [O III] λ4363 was detected in five H II regions; these spectra are shown in Figs. 5 and 6. The corrections for reddening and underlying Balmer absorption are described in Lee & Skillman (2004) and Lee et al. (2005) . For nebulae with blue spectra, observed flux (F) and corrected intensity (I) ratios are listed in Tables 4a to 4b inclusive. Flux and intensity ratios for nebulae with low-dispersion spectra are presented in Tables 5a to 5c inclusive. In high signal-tonoise spectra, we derived the logarithmic reddening, c(Hβ), from the error weighted average of values for F(Hα)/F(Hβ), F(Hγ)/F(Hβ), and F(Hδ)/F(Hβ) ratios, while simultaneously solving for the effects of underlying Balmer absorption with equivalent width, EW abs ; see Fig. 9 for H II region Hubble V. We assumed that EW abs was the same for Hα, Hβ, Hγ, and Hδ. In the data tables, we have included the logarithmic reddening and the equivalent width of the underlying Balmer absorption at Hβ. Where negative values were derived, the reddening was set to zero in correcting line ratios and for abundance calculations.
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More about the Local Group Survey is found at http://www.lowell.edu/users/massey/lgsurvey.html.
7 IRAF is distributed by the National Optical Astronomical Observatories, which are operated by the Associated Universities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation.
H II Regions
Oxygen abundances in H II regions were derived using three methods: (1) the direct method (e.g., Dinerstein 1990; Skillman 1998) ; and the bright-line methods discussed by (2) McGaugh (1991) , which is based on photoionization models; and (3) Pilyugin (2000) , which is purely empirical. These methods are explained in detail in Lee & Skillman (2004) and Lee et al. (2005) ; we briefly summarize them here. 
where t e = T e /10 4 K (Campbell et al. 1986; Garnett 1992 + and O +2 ionic abundances, and the total oxygen abundances. Direct H II region oxygen abundances were derived for Hubble I, Hubble V, Kα, Kβ, and KD 28e, and were in excellent agreement with those derived from the method described by Skillman et al. (2003) .
Where [S II] λλ4068,4076 and [O II] λλ7320,7330 were detected in the spectra for Hubble V, Kα, and KD 28e, we used the IRAF task temden in the STSDAS nebular package (Shaw & Dufour 1995) Pagel et al. (1979) and discussed by Skillman (1989) . McGaugh (1991) van Zee et al. 1998; Lee et al. 2003b ) to choose between the "upper branch" (high oxygen abundance) or the "lower branch" (low oxygen abundance). In some instances, oxygen abundances with the McGaugh method could not be computed, because the R 23 values were outside of the effective range for the models. Pilyugin (2000, Equation 4 ) proposed an empirical calibration at low metallicity with fits of oxygen abundance against bright oxygen lines. Skillman et al. (2003) have shown that while the Pilyugin calibration covers a larger range in R 23 , the calibration applies mostly to H II regions with higher ionizations; see also the discussion by van Zee & Haynes (2005) .
Oxygen abundances derived using the McGaugh and Pilyugin bright-line calibrations are listed in Tables 6a and 6b . For each H II region, differences between direct and brightline abundances are shown as a function of O 32 and R 23 in Fig. 10 . The difference between the McGaugh and Pilyugin calibrations (indicated by asterisks) correlates with log O 32 , which has been discussed by Skillman et al. (2003) , Lee et al. (2003a) , and Lee & Skillman (2004) . We find that bright-line abundances with the McGaugh and the Pilyugin calibrations are about ±0.10 dex and up to 0.20 dex larger, respectively, compared to the corresponding direct abundances. Generally, in the absence of [O III] λ4363, an estimate of the oxygen abundance from the bright-line calibration is good to within ≈ 0.2 dex.
Supernova Remnants
The emission-line ratio criterion
0.4 has been used to distinguish supernova remnants (SNRs) from photoionized H II regions and planetary nebulae at near-solar metallicities (e.g., D'Odorico et al. 1980; Smith 1975; Smith et al. 1993; Levenson et al. 1995) . Skillman (1985) found that strong [O I] emission (I([O I])/I(Hβ) 0.1) indicates the presence of shocks from supernova remnants; whereas in typical H II regions, there is very little oxygen in the form of neutral oxygen (e.g., Baldwin et al. 1981; Veilleux & Osterbrock 1987; Stasińska 1990 ). We list examples of oxygen abundances in SNRs within nearby dwarf galaxies. Miller (1995) used the shock models of Dopita et al. (1984) to estimate oxygen abundances for two shock-heated nebula in the M 81 group dwarf galaxy Holmberg IX, and found that the estimated mean oxygen abundance (12+log(O/H) ≈ 8) was comparable to other dwarf galaxies at similar total (optical) luminosity. Applying the MAPPINGS code to spectrophotometric data, Russell & Dopita (1990) determined that the mean oxygen abundances for SNRs in the Magellanic Clouds were 0.12 to 0.20 dex lower than the mean oxygen abundances derived for the H II regions. However, the errors associated with the abundance differences were also consistent with zero difference between the SNRs and the H II regions. We should note that the line ratios used to determine abundances for supernova remnants have been calibrated to the metallicity of the Milky Way, and that the line ratios are themselves metallicity-dependent; i.e., I([S II])/I(Hα) decreases with decreasing metallicity.
Hodge 12 has been long known as an SNR (e.g., D'Odorico et al. 1980; D'Odorico & Dopita 1983; Kong et al. 2004 ). Smith (1975) 
Element Ratios
We briefly discuss argon-to-oxygen, nitrogen-to-oxygen, and neon-to-oxygen ratios, which are listed in Tables 6a and  6b . The following discussion can be referred to Fig. 11 .
We derived nitrogen-to-oxygen ratios for three H II regions with [O III] + , accounts for missing ions. The resulting nitrogen-to-oxygen abundance ratios were found to be the same as the N + /O + values. From the measurements of the three H II regions, mean values are: N/O = 0.012 ± 0.001, and log(N/O) = −1.92 ± 0.04. The latter is significantly lower than the mean for metal-poor blue compact dwarf galaxies (log(N/O) = −1.46 ± 0.14 for galaxies with 12+log(O/H) 7.6; Izotov & Thuan 1999) . Such low values of N/O are not found at all within the sample of blue compact dwarf galaxies by Izotov & Thuan (1999) , although some objects with similar N/O ratios are found in the compilation from the literature by Kobulnicky & Skillman (1996) . van Zee et al. (1997a; 1997b) have found similarly low values of N/O in low surface brightness galaxies, although Izotov & Thuan (1999) have questioned the quality of these data. proposed that the low N/O value in NGC 6822 could be attributed to a recent burst of star formation, and can be explained by the time delay between the release of newly synthesized oxygen from massive stars and newly synthesized nitrogen from intermediate mass stars. This was motivated in part by the discovery of a period of star cluster formation about 100 Myr ago (Hodge 1980) . Gallart et al. (1996c) used extensive color-magnitude diagram analysis of NGC 6822 to determine the occurrence of an enhanced episode of star formation between 100 and 200 Myr ago. The hypothesis that relatively low N/O observed in NGC 6822 is real and due to its history of star formation history appears to be supported by earlier observations of low N/O values (Pagel et al. 1980; ) and by the low values in three different nebulae from the present study. However, we caution the reader that the present N/O values were derived from low-dispersion spectra with Hα and [N II] λ6583 blended in a number of the spectra (see Figs. 6 and 8) . The larger N/O values reported by Peimbert et al. (2005) (in better agreement with the mean value for blue compact dwarf galaxies) were derived from higher-dispersion spectra obtained with the VLT. Due to the importance of the proper interpretation of the N/O values with the recent history of star formation, the N/O values should be confirmed.
Neon abundances are derived as Ne/H = ICF(Ne) × (Ne +2 /H + ). The ionization correction factor for neon is ICF(Ne) = O/O +2 . The mean is log(Ne/O) = −0.59 ± 0.12, which is just in agreement with the mean value of −0.72 ± 0.06 for blue compact dwarf galaxies (Izotov & Thuan 1999) 10 . Argon is more complex, because the dominant ion is not found in just one zone. Ar +2 is likely to be found in an intermediate area between the O + and O +2 zones. Argon abundances were derived using the prescription by Thuan et al. (1995) Izotov & Thuan (1999) and that computed by the IONIC task in the NEBULAR code of Shaw & Dufour (1995) . This 14% difference, which translates into a 0.06 dex difference (in the sense observed), is probably an indication of the minimum systematic uncertainty in the atomic data which are used for calculating nebular abundances (see Garnett 2004 . Our mean value of log(Ar/O) = −2.10 ± 0.06 is in agreement with the average for metal-poor blue compact dwarf galaxies (Izotov & Thuan 1999) . Moore et al. (2004) has recently suggested that direct modeling of photoionized nebulae should be used to infer elemental abundances with accuracies similar to observations. Abundances derived from model-based ionization correction factors were shown to exceed the range of expected errors from the original data.
INTERSTELLAR MEDIUM AND STELLAR OXYGEN ABUNDANCES IN NGC 6822
A compilation of measured oxygen abundances from H II regions, planetary nebulae, and stars from the present work and from the literature is presented in Table 7 . To ascertain the possibility of spatial variations in oxygen abundance across the galaxy, we first discuss how radial gradients are derived, followed by a discussion of recent studies in the literature. We examine our highest-quality results in the context of the best data reported in the literature. We will then discuss how the existence of a nonzero radial abundance gradient and a zero gradient can be interpreted from the data, keeping in mind the relative dispersion in oxygen abundances used for the radial fits.
Deprojected galactocentric radii were derived similar to the method described in Venn et al. (2001) . We have used the coordinates of the H I dynamical center, position angle, and inclination obtained by Brandenburg & Skillman (1998) ; these values are also listed in Table 1 . Some of the values of the deprojected galactocentric radii reported in Table 7 are different from those reported in Venn et al. (2001) due to a transcription error in the latter work. We note also that the H II region identified as the "nucleus" in Pagel et al. (1980) is likely to be the SNR Hodge 12.
We adopt r exp = 3. ′ 0 ± 0. ′ 1 as the exponential scale length from the carbon star survey by Letarte et al. (2002) . Carbon stars are a good tracer of the intermediate-to old-age stellar populations, and we assume that the exponential scale length derived by Letarte et al. (2002) is a fair measure of the spatial extent of the underlying stellar population. Thus, we have measured spectra of H II regions out to radii of almost 4.4 scale lengths. Mateo (1998) lists a scale length 2.
′ 4 ± 0. ′ 4, based on the observations by Hodge et al. (1991) . Using the Hodge et al. value for the exponential scale length would mean that we have covered H II regions out to 5.5 scale lengths.
For a proper comparison with the present data, data for a number of H II regions were reanalyzed. Abundances for Hodge 10, Kγ, and Hubble X were rederived using the data from Chandar et al. (2000) and Peimbert et al. (2005) ; our oxygen abundances agree with the published results. Where there is more than one published measurement for an H II region which we have also measured here, we adopt our derived oxygen abundance, as indicated in Table 7 .
Is There An Abundance Gradient in NGC 6822?
In Fig. 12 , we have plotted oxygen abundances for all 19 nebulae in the present work as a function of physical galactocentric radius. The intrinsic errors associated with brightline abundances are of order 0.05 dex; in this plot, we have assigned 0.20 dex uncertainties from the bright-line method. In addition to the stellar abundances from Venn et al. (2001) , we have also plotted oxygen abundances reported by Smith (1975) , Lequeux et al. (1979) , Pagel et al. (1980) , Skillman et al. (1989) , Richer & McCall (1995 ), Miller (1996 , Chandar et al. (2000) , Hidalgo-Gámez et al. (2001) , Lee et al. (2003d) , and Peimbert et al. (2005) . Oxygen abundances for H II regions at radii 0.5 kpc are in agreement with abundances derived for A-type supergiants at similar radii. Most of our derived oxygen abundances for H II regions at "intermediate" radii (≈ 1 kpc; i.e., Hubble V) agree with previously reported values in the literature. Our oxygen abundances for Hubble I and Hubble III also agree with the values determined by Pagel et al. (1980) .
There are, however, three data points which suggest significantly lower oxygen abundances. From Chandar et al. (2000) , they are Kβ, KD 12 (C9), and KD 20 (C10); all three are labelled in Fig. 12 Chandar et al. (2000) ; thus, we have adopted a lower limit on the oxygen abundance based on the [O II] emission.
Oxygen abundances for the two planetary nebulae measured by Richer & McCall (1995) (Fig. 4; Table 7 ) are slightly lower than the H II region oxygen abundances at similar radii. However, planetary nebulae sample conditions that were present about 1 Gyr ago in the interstellar medium, and the gas should be less metal-rich at that time. Accounting for the effects of mixing on the oxygen abundance during the evolution of the progenitor star are additional complications which are beyond the scope of the present work.
Various linear least-square fits to subsets of abundance data are described and shown in Table 8 and Fig. 13 . When all of the 19 measured nebulae (out to four exponential scale lengths) are included in the fit, no clear signature is found for a radial abundance gradient. Including the three stellar abundances also produces zero slope. A slope of −0.14 ± 0.07 dex kpc −1 is obtained with a fit to the five H II regions with measured [O III] λ4363; the slope is consistent with zero at 2σ. A fit to just the three A-type supergiants yields a significant slope; such a small sample can clearly bias the resulting fit. 
where R is the deprojected galactocentric radius in kpc, and the slope is in units of dex kpc −1 . The fit corresponding to Equation (2) is seen in panel (e) of Fig. 13 and is listed as dataset (e) in Table 8 . We remind the reader that despite only eight H II regions, we have culled the best available data at the present time. This slope is slightly more significant (3.2σ), and is about two times larger than that found for the Milky Way (Rolleston et al. 2000) , although the value approaches the range observed in other spiral galaxies (e.g., Vila-Costas & Edmunds 1992; Zaritsky et al. 1994) . To convert the slope in units of dex kpc −1 to units of dex arcmin −1 and dex r −1 exp , we use the linear-to-angular scale for a distance of 0.5 Mpc and the scale length from Table 1 , and multiply the derived slopes in Table 8 by 0.144 and 0.432, respectively. The slope above in Equation (2) 
Recent Studies
Vila-Costas & Edmunds (1992) included NGC 6822 in their sample of spiral galaxies to examine the relationship between abundance gradients and other global parameters. They used the data for seven H II regions from Smith (1975) and Pagel et al. (1980) , and determined a slope −0.042 dex kpc −1 and a central abundance of 12+log(O/H) = 8.24. While their result is consistent with zero slope, these data were obtained with photon counters prone to nonlinear behavior (i.e., Jenkins 1987).
Hidalgo-Gámez et al. (2001) suggested the existence of a radial gradient in nebular oxygen abundances, based on small scale variations within the bright H II regions Hubble V and Hubble X. While differences between H II regions were not found, variations as large as ∼ 0.4 dex were claimed on physical scales as small as 4 pc within a given H II region. These may be due to either true abundance variations or small-scale temperature changes, but the authors could not distinguish either scenario from their data. Curiously, they report for Hubble V a Hα/Hβ flux ratio of 1.50 ± 0.07, which is significantly lower than expected Balmer ratios for typical conditions found in metal-poor H II regions. Venn et al. (2001) discussed the possibility of an abundance gradient, based on their measurements of oxygen abundances from two A-type supergiants and [O III] λ4363 measurements in H II regions, including the data from Pagel et al. (1980) and . They showed that the abundance gradient was −0.18 dex kpc −1 from a fit to the two Atype supergiants and the [O III] λ4363 detections from Pagel et al. (1980) . Pilyugin (2001) reevaluated the metallicityluminosity relation for dwarf irregulars using his empirical method to derive oxygen abundances. He also examined the possibility of an abundance gradient in NGC 6822 by deriving empirical oxygen abundances using data from Lequeux et al. (1979) , Pagel et al. (1980) , , and Hidalgo-Gámez et al. (2001) . Fitting the empirical abundances and the two stellar abundances from Venn et al. (2001) , the resulting slope was −0.035 dex kpc −1 , claimed to be consistent with zero slope. Peimbert et al. (2005) obtained high quality VLT spectra of the H II regions Hubble V and Hubble X. They examined the data for possible temperature fluctuations (Peimbert 1967) , which could give rise to small-scale chemical inhomogeneities. They observed recombination and collisionallyexcited lines in the giant H II region Hubble V. They derived a recombination-line oxygen abundance 12+log(O/H) = 8.37 ± 0.09, which is in better agreement with the mean oxygen abundance for the two A-type supergiants (12+log(O/H) = 8.36 ± 0.19; Venn et al. 2001) . From the collisionally-excited emission lines, they derived 12+log(O/H) = 8.08 ± 0.03 and 8.34 ± 0.06 for zero and non-zero temperature fluctuations, respectively. Our direct oxygen abundance (8.14 ± 0.05) agrees with their collisional-line abundance derived with zero temperature fluctuations. For Hubble X, they were unable to observe the oxygen recombination lines, and derived oxygen abundances from collisionally-excited lines of 8.01 ± 0.05 and 8.19 ± 0.16 for zero and non-zero temperature fluctuations, respectively. We rederived oxygen abundances using their reported fluxes with our two-zone model and with zero temperature fluctuations. We obtained 12+log(O/H) = 8.11 and 8.06 for Hubble V and Hubble X, respectively, which agree with their published values. However, for Hubble V we derived T e (O + ) = 11200 ± 750 K, while they reported 13000 ± 1000 K. This is a significant difference, especially considering that the values of −0.10 ). The mean oxygen abundance is consistent with abundances for nearby dwarf irregular galaxies at comparable optical luminosities (e.g., Richer & McCall 1995; Lee et al. 2003b) . A reexamination of the various fits in Fig. 13 shows that the largest dispersion ( 0.2 dex) occurs when the bright-line abundances are included in the fit which results in zero slope. This is no surprise, as the relative differences between direct and bright-line abundances is about 0.2 dex (see Fig. 10 ). This argues for relative chemical homogeneity to the level of about 0.2 dex over scales spanning over four exponential scale lengths ( 2 kpc).
However, we have seen that a subset with the highest quality ([O III] λ4363 measurements) suggests an abundance gradient. Is the gradient related to the extended spatial distributions of H I gas and blue stars? The blue stars are too old (≈ Spectroscopy of other stellar probes would also provide valuable information. Data for two additional A-type supergiants at intermediate galactocentric radii, which would better bridge the measurements of the other stars at small radii, will be presented in a subsequent paper (Venn et al., in preparation) . Additional candidates of A-type supergiants for subsequent spectroscopy would clearly be valuable as an additional probe of the most recent episode of chemical enrichment. Spectroscopy of the confirmed PNe candidates (e.g., Leisy et al. 2005) would also indicate the consistency of abundances at a given radius, and would show whether the interstellar medium about 1 Gyr ago also exhibited overall spatial chemical homogeneity (modulo possible mixing in the progenitor stars). If they are sufficiently luminous, spectroscopy of individual blue stars at large galactocentric radii could provide another valuable test, as the blue stars have ages intermediate to the young H II regions and the (relatively) older PNe. Tolstoy et al. (2001) obtained direct spectroscopic metallicities for 23 red giant stars in NGC 6822 and determined the metallicity distribution function with mean [Fe/H] = −1 ± 0.5. This mean iron abundance is similar to the photometric iron abundances of stars (Lee et al. 1993; Gallart et al. 1996b,c) and to the spectroscopic abundances of open clusters (Cohen & Blakeslee 1998) in the galaxy. We have plotted spectroscopic iron abundances of the 23 red giant stars as a function of their galactocentric radius in Fig. 14. There is no signature of a radial gradient in iron abundance for the older stellar population. This is not entirely surprising, as the red giant stars have a larger range of (old) ages than the H II regions. The larger range in age "hides" previous episodes of star formation and the subsequent episodes of chemical enrichment. Continuing work with the VLT for an additional 90 red giant stars in NGC 6822 (A. A. Cole et al., in preparation) could provide stronger constraints on the history of star formation over a larger range of ages.
CONCLUSIONS
Optical spectra were measured for 19 nebulae in NGC 6822 at galactocentric radii between 0.05 kpc and 2 kpc, or out to about four exponential scale lengths. [O III] λ4363 was detected in five H II regions, and subsequent direct oxygen abundances were derived. Oxygen abundances for the remaining H II regions were derived using bright-line methods. Oxygen abundances for the A-type supergiant stars are consistent with H II region abundances at comparable galactocentric radii. Linear least-square fits to various subsets of abundance data were obtained. When all of the measured nebulae are included, no clear signature is found for an abundance gradient out to over four exponential scale lengths. (Massey et al. 2002) . Numeric labels indicate subsequent fields of view around Hubble I and III, Hubble V, and the center in Figs. 2 to 4, respectively. Three A-type supergiant stars and two planetary nebulae in the galaxy are indicated with blue and yellow symbols, respectively. The H I dynamical center of NGC 6822 is marked with a cross (Brandenburg & Skillman 1998) Figure 1 . The long-slit orientations on 26 Aug (grating 11) and on 31 Aug (grating 7) are labeled. For a given slit position, the separation between the solid lines corresponds approximately to the 1. ′′ 5 slit width projected on the sky. Labeled are H II regions for which spectra were obtained and presented in this work, except Hodge 6 and KD 12 (C9 in Chandar et al. 2000) . The locations of the latter two H II regions are provided for clarity. Figure 1 . H II regions, stars, and planetary nebulae are labelled; see Table 7 . KD 20 or C10 as labeled by Chandar et al. (2000) is indicated. Two A-type supergiant stars, CW173 and CW175, (Venn et al. 2001) , and two planetary nebulae, S16 and S33 (Richer & McCall 1995) are marked. The H I dynamical center (Brandenburg & Skillman 1998 ) is marked with a cross. Note that H II regions KD 28e and KD 28 are not located in the same part of the galaxy. KD 28 is located in the southern periphery of the galaxy (Fig. 1) , whereas KD 28e is located near the center of the galaxy (Fig. 4) . The spectrum for KD 28 is shown, because this H II region is farthest from the center with a measurement, and anchors the fit at large radii (see Figs. 12 and 13) . Brandenburg & Skillman (1998) ; (2) f Non-zero gradient (3.2σ): slope and extrapolated central oxygen abundance, respectively; see dataset e from Table 8 . (2): H II region, arranged in alphabetical order by their primary name and alternate names, respectively; see Hodge et al. (1988) for description. KD numbers followed by an "e" were identified as "stellar" objects in Table 3 of Killen & Dufour (1982) . Col. (Chandar et al. 2000; Peimbert et al. 2005) . We adopt oxygen abundances for all H II regions which were remeasured in the present work (e.g.,
